Introduction
Since the recent introduction of sensitive and selective media, Haemophilus ducreyi can now be isolated from most patients with chancroid. 1-4 These isolation media are, however, only available in a few centres. Because of the high rate of isolation, epidemiological studies, such as studies of the mode of transmission, virulence, the question of relapse or reinfection, and geographical variation between strains of H ducreyi, are now possible. Markers are therefore needed to differentiate between strains.
H ducreyi does not produce acid from sugars. The only biochemical activities reported are the reduction of nitrates to nitrites, the production of alkaline phosphatase, and the production of aminopeptidases with several substrates. 3 5 6 All isolates show the same basic patterns of reaction, however, and differentiation on the basis of biotyping has not been reported. Plasmid analysis and patterns of susceptibility to antimicrobials may only be useful within a short time. 7 The specificity of the reactions was assessed by testing other taxonomically related species and genera with antiserum to five strains of H ducreyi. Table II shows the results of these tests, expressing the heterologous titres as percentages of the homologous titres. The most prominent cross reactions were three twofold dilutions less than the homologous titre, or 13%. This occured in only five reactions out of 110; one with H avium, three with P ureae, and one with B pertussis. On the basis of these results, heterologous titres of 25% or more of the homologous titre were considered to be specific for H ducreyi. C148  100  25  100  25  25  50  100  25  50  50  50  50  100  25  BG411  100  25  100   25   50  25  36-F-2  100  50  25  25  25  50  25  V1159  25  25  100  100  25  25  25  25  25  100  35000  25  50  25  100  25  50  50  25  3140  25  50  100  25  25  25  50  50  50  25  50  25  IP7866  25  50  100  25  25  25  25  25  3105  25  50  100  25  50  3115  25  100  100  25  25  50  2665  25  25  100  50  2668  25  100  25  25  3144  25  50  25  100  25  25  50  3130  50  100  3142  25  25  25  100  25  25  3138  25  50  25  100  25  3120  25  25  25  100 L Slootmans, D A Vanden Berghe, and P Piot Pasteurella, Eikenella, Bordetella, and Actinobacillus, although only at up to three serum dilutions below the homologous titres. This suggests that H ducreyi may have some unique antigenic determinants among Haemophilus spp and related genera. The first five strains used as immunogen (table I) belonged to different SDS-PAGE subtypes.8 There were no cross reactions between strains C148, BG41 1, and 36-F-2 and antisera to them, and they seemed to be antigenically distinct (table III) . In contrast, strains VI 159 and 35000 showed multiple cross reactions between each other and with strains C148, BG411, and 36-F-2.
Two antisera (to strains 3138 and 35000) yielded an immunological reaction with all or most H ducreyi antigens tested, and three antisera (to strains 3120, 3142, and V1159) reacted with eight to 10 of 15 heterologous antigens. The corresponding strains, however, reacted with relatively few antisera, making these antigens "senior" to most other strains. The opposite was the case for strains C148 and 3140. Their antisera were very specific, but the immunogens reacted with most of the antisera. These two strains differed slightly in antigenic structure, however, as the heterologous reaction between antiserum to C148 and strain 3140 was considered to be negligible. Antisera against the senior strains may be very useful for identifying H ducreyi, as they are sensitive and specific for this species. Because of the many two way and one way cross reactions, however, these strains may be less useful for providing serum for serotyping or specific antigen types.
Each of the remaining strains reacted with up to three heterologous serum samples and showed a characteristic pattern of reactions. Each immunogen possessed a set of antigen determinants that were expressed in its homologous antiserum. Thus, as table IV shows, antigens could be identified by their reactions with the different antisera, which we numbered 1 to 9, and could thus be classified presumptively as different types of antigen and numbered I to IX.
Our results indicated that the antigenic composition of H ducreyi is complex. The indirect immunofluorescence assay with whole bacteria used as immunogen and as test antigen may not be suffiLciently accurate to show this complexity. The specificity of the antiserum to antigens may be increased by immunisation with cell wall preparations or by using more specific techniques, such as immunoelectrophoresis or monoclonal antibody studies, to detect antigens specific for species and types. However, simple typing of H ducreyi such as we reported here, without further knowledge of the detailed antigenic composition, may be useful in clinical and epidemiological studies.
